Tuberoinfundibular neurons in the basomedial hypothalamus of the rat: electrophysiological evidence for axon collaterals to hypothalamic and extrahypothalamic areas.
In pentobarbital or urethane anesthetized rats, the activity of 889 mediobasal hypothalamic neurons was studied for evidence of a response to median eminence stimulation. Evidence of antidromic invasion, which indicated a projection to the median eminence, identified 134 cells (15%) as 'tuberoinfundibular' neurons. Antidromic spike latencies ranged from 0.5 to 14.0 msec (4.3 +/- 2.9 S.D.); conduction velocities were under 1.0 m/sec and were generally slower for tuberoinfundibular neurons located closest to the ventral surface of the hypothalamus. Certain tuberoinfundibular neurons followed paired median eminence shocks at frequencies up to 500 Hz; an increase in both the threshold and the latency for the second antidromic spike was observed with interstimulus intervals under 4 msec. Only 38% of tuberoinfundibular neurons were spontaneously active; 24 of 29 spontaneously active neurons displayed evidence of recurrent inhibition with durations up to 150 msec and at latencies which approximated that of the antidromic spike but which did not depend upon antidromic invasion. Similar responses were observed from 33 spontaneously active non-tuberoinfundibular neurons. Evidence of orthodromic excitation in response to median eminence shocks was observed from 22 other medial hypothalamic neurons. Latencies for excitation ranged from 1.5 to 9.0 msec (mean 4.5 +/- 2.1 S.D.). Simultaneous antidromic invasion from other hypothalamic and extrahypothalamic sites was observed from 8 tuberoinfundibular neurons. These sites included the anterior hypothalamic area (2 cells), the preoptic area (3 cells) and the thalamic nucleus medialis dorsalis (3 cells). These results indicate the presence of axon collaterals within the tuberoinfundibular system; some appear to terminate locally within the hypothalamus, while others extend rostrally and dorsally into extrahypothalamic areas. These connections may provide pathways for extrahypothalamic distribution of peptides which regulate adenohypophyseal secretion, and suggest that these peptides may subserve alternate regulatory roles within the central nervous system.